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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the pneumatic tire which can s uppress the fall of the wet 

performance (drainage performance) accompanying tire-wear advance , and flow performance-traverse ability. 

[0002] 

[Description of the Prior Art] In order to suppress hydroplaning which is easy to produce when the high-speed run of the wet road 
surfaces in case of rainy weather etc. is carried out conventionally and to improve a wet performance, the fluting for drainage 
which follows a tire circumferencial direction is prepared in the tread side, and the improvement is added to the formation 
position of a fluting, a flute width, slot capacity, etc. for the further improvement in this wet performance. 
[0003] However, as shown in drawing 9 , in order that Fluting g may generally make the cross-section configuration of V 
characters which reduced the flute width toward the groove bottom, openin g width dwindles it with slot capacity with aavance of 
wear, and it has the problem of reducing a wet performance . 

[0004] In addition, the thing of JP/7-1 12603 A JP.6-1 15318.A, and JP,5-338412,A is known as a tire in consideration of the wet 
performance degradation by wear. 

[0005] In this, aforementioned P,7-l 12603,A By indicating Yokomizo y who made the flute width of an interstitial segment b 
smallness from the flute width of the upper part portion a, and the flute width of the lower part portion c, and preventing too much 
**** of the block at the time of grounding by attachment between the wall surfaces in an interstitial segment b, as shown in 
drawing 10 (A) The flute width of the upper part portion a and the lower part portion c was set as size from usual Yokomizo's 
flute width, suppressing a heel and tow wear, and improvement in the drainage nature in the early stages of wear and the second 
^ half is attained, however, this thing — a block ~ falling — a prevention sake — an interstitial segment b — a length bh of about 

4mm — continuing — a flute width bw — 1 -4mm — it is necessary to reduce — moreover, metal mold — it is difficult on structure to 
surpass the flute width of the upper part portion a, and to set the flute width of the lower part portion c as size Therefore, when it 
is adopted as the fluting as which the shape of such a quirk is required of a higher drainage performance, while the improvement 
effect of the drainage nature in the second half of wear becomes inadequate, the problem that where of the state where of drainage 
nature falls remarkably exists for a long period of time, and checks the safe run in case of rainy weather occurs in the middle of 
wear in which especially an interstitial segment b is exposed . 

[0006] Moreover, in JP,6-1 1 53 1 8, A, as shown in drawing 10 (B), the tire for heavy loading which formed the slanting salient d 
which projects from the middle height position on the slot side attachment wall of Fluting g is indicated. Since it replaced with the 
J> level difference e for ****** prevention (shown with an alternate long and short dash line) which this thing is missing from a 
groove bottom from a middle height position conventionally, and is formed and the aforementioned salient d is formed, a 
downward flute width increases from Salient d as a result. However, sjnce jhe flute width in a groove bottom of this thing is still 
smallness as compared with the flute wid thi n a slot upper limit, the fall of the drainage nature accompanying wear advance 
cannot be suppressed . : * 

[0007] Moreover, as shown in drawing 10 (C), while the fluting g which has the groove face side gs inclined and extended to the 
sense which subtracts a flute width from the groove bottom side of single radii toward a tread side is indicated and JP,5-338412,A 
reduces the crack damage in respect of a groove bottom, maintenance of the drainage nature for wear advance is achieved. 
However, in the shape of such a quirk, since the crawler bearing areas in the wear last stage run sh ort, wear advances rapidly and 
there is a problem of spo iling enduranc e. 

[UUU8J An artiticer by lormrng by 2 crotch major groove which branches in the groove bottom section about a part or all among 
two or more major grooves extended to a hoop direction as a result of repeating research that the aforementioned trouble should 
be solved In the tire-wear time necessary for completion, since the number of start of a major groove served as double precision, 
it found out that the edge effect by the slot edge increased and a wet performance (drainage performance) and flow 
performance-traverse ability could be held, and this invention was completed. 

[0009] this invention aims at offer of the pneumatic tire which can suppress the fall of the wetperformance accompanying 

tire-wear advance, and flow performance-traverse ability. y^\^y>^^^ 

[0010] 

leansff^Solving the Problem] While invention of a claim 1 forms in a tread side the major groove group which consists of a 
Qnaj^&oove^xtended to a tire hoop direction among this inventions While this major groove group makes size the maximum 
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flute width Wl of the groove bottom section of an opening lower part rather than opening flute width W3 in a tread side in a cross 
section including a tire shaft and 2 crotch major groove which has the salient which separates both groove faces and a gap and 
upheaves is included in the groove bottom section The aforementioned opening flute width W3 of this 2 crotch major groove is a 
pneumatic tire characterized by being 0.04 to 0. 1 2 times the tread width TW of this . 

[00 1 1 ] In addition to the composition ot a claim 1 , m invention ol a claim 2, the alorementioned salient is carrying out to the 
channel depth HI 0.5 to 0.7 times the height H2 of from a tread side to the deepest groove bottom of 2 crotch major groove, 
[0012] Moreover, in addition to the composition of the aforementioned claim 1, in invention of a claim 3, the width W2 of the tire 
shaft orientations of the crowning of this salient makes the salient 0. 1 to 0.2 times of the aforementioned maximum flute width 
W3. 

[00 1 3] The flute width is making a flute width [ in / a tire shaft-orientations cross section / in the aforementioned 2 crotch major 
groove ] increase gradually in invention of a claim 4 furthermore in addition to the composition of a claim 1 until it reaches / from 
the aforementioned crowning / the deepest groove bottom in succession in the aforementioned opening flute width W3, while 
resulting in the crowning of the aforementioned salient from opening. 

[0014] In addition, it is desirable that the width w of tire shaft orientations carries out by 0.3 to 1 .0 times the opening flute width 
W3 while considering the gap between the aforementioned groove face and a salient as abbreviation regularity in the depth 
direction in a cross section including a tire shaft. 
[0015] Iffi^SK S fa 

m 

ffat&eiatifjreflfr^^ 

[0016] In addition, JP,5-851 10 A JP,5-338417,A, and JP,6-191230,A exist as a tire which indicated branching the slot formed 
in a tread side. 

[001 7] it is the technology to accumulate of preventing ****** in a narrow minor groove in JP,5-85 1 10,A, and the main 
requirements for the invention in this application of preparing a salient in the groove bottom section of Perilla frutescens (L.) 
Britton var. crispa (Thunb.) Decne. as size do not possess the width of the groove bottom section rather than opening width, 
either 

[0018] Moreover, the thing of JP,5-338417,B makes it the technical problem to aim at balance of the road-hugging of a tread 
side, and abrasion resistance, it remains in the indication of preparing a narrow notch in a groove face, and the width of face of the 
major groove in the invention in this application is expanded toward a groove bottom, and there is no indication of the 
composition of preparing a salient in a groove bottom. 

[0019] Furthermore, JP,6-191230,A makes it a technical problem to prevent ****** in the striation prepared in a shoulder rib, 
and composition of as opposed to a latus major groove in a flute width is not indicated. 

[0020] Thus, from invention with which the invention in this application differed in the technical problem, and the thing of each 
aforementioned official report did not break it if the composition of the invention in this application was also indicated, therefore 
it was indicated to be by each official report, the technical problem of the invention in this application cannot be solved. 
[0021] 

[Embodiments of the Invention] An exa mple of the gestalt of operation of this invention is explained based on a drawing below. 
In drawing 1 -3, by the tread pattern the (fib typg in which the major groove grou p 3 which co nsists of two or mor e(mdOT^ : oov- 
- extended to a tire hoop direction was formed to the tread side 2, a fib luft typ | a fclock typel and _ib block tvpQ an3lnis "* 
example, the pneumatic tire 1 forms the block type by preparing two or more Yokomizo 1 5 ~ allotted to the sense which 
intersects this major groove 4 in addition to major groove 4 -- of the aforementioned composition, as shown in drawing 2 . 
[0022] The aforementioned major groove 4 is a straight slot extended in the shape of a straight line to a tire hoop direction in this 
example, and the major groove group 3 consists of major grooves 4B and 4B by the side of one pair allotted to major groove 4A 
of the center allotted on the tire equator C, and its tire shaft-orientations outside, respectively. 

[0023] These major grooves 4 make size the maximum flute width Wl in the groove bottom section 7 of opening 6 lower part 
rather than opening flute width W3 in the tread side 2 in the cross section wJuch all includes a tire shaft. 

[0024] In the groove bottom section 7, the range of the 1 -/double precision located in the groove bottom side of the channel depth 
HI which is the depth from the tread side 2 to the deepest groove bottom 9 of a major groove 4 is said here. 
[00 25] By this example, it is forme d among the aforementioned major groove groups 3 as a 2 crotch major groove 5 which has 
the ^lien^ (fl)which separates the ^oove face^ Tfoand 10 and Gap G of both sides in the groove bottom section 7, and upheaves 
about central major groove 4A and all the near major grooves 4B and 4B. In addition, 2 crotch major groove 5 may be limited 
only to the major grooves 4B and 4B of the side allotted to a position effective for sideslipping prevention as it limits to some 
major grooves among the major groove groups 3, for example, is shown in drawing 5 , and may be carried out. 
[0026] 0.04 or more times of the tread width TW this 2 crotch major groove 5 of whose is the distance of the tire shaft 
orientations between the tread edges E and E about the opening flute width W3 - and moreover, it ****s to at least 5mm or more 
0.12 or less times 

[0027] It is because the crawler bearing area of the tread side 2 may decrease and the abrasion resistance at the time of a gong run 
may fall, when opening flute width W3 is inferior to less than 0.04 times of tread width, or the drainage-in less than 5mm nature at 
the time of a wet run, and it is easy to generate hydroplaning and 0. 1 2 times are surpassed. 
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[0028] In addition, the aforementioned (salienj )Cn )nay be continued and formed in the direction of a slot, and has the way piece 
section in a hoop direction, and can also form it in it intermittently. 

[0029] Moreover, this salient 1 1 is formed considering the height H2 to the crowning 1 2 of this salient 1 1 from the 
aforementioned deepest groove bottom 9 as 0.5 to 0.7 times of the aforementioned channel depth HI . If 0.7 times are surpassed 
while a slot number will not increase till the wear last stage, but recovery of wet performance and flow performance-traverse 
ability will be overdue in the second half of wear and a run unstable state will be prolonged, if the aforementioned height H2 
becomes less than 0.5 times of a channel depth HI, when the rigidity of the salient wall 16 which forms the wall surface of salient 
1 1 falls, it will be easy to produce partial wear. 

[0030] Furthermore, the aforementioned salient 1 1 makes width W2 of the tire shaft orientations of the crowning 12 of this salient 
1 1 0. 1 to 0.2 times of the aforementioned maximum flute width W3, and is considering width w of the aforementioned gap G 
between this salient 1 1 and groove face 10 as abb reviation regularity i n the depth directi on in the cross section including a tire 
shaftby the example of ****.(By]^ 
Chajff^^ Moreover, it is desirable to set [ of opening flute width W3 ] width w of the tire shaft 

orientations of Gap GTo~3mm or more moreover 0.3 to 1 .0 times. 

[0031] In addition, if the aforementioned width W2 of the crowning of salient 1 1 becomes less than 0.3 times to maximum flute 
width W3, when it will be inferior to the drainage nature in the second half of wear, and a sentiment and flow 
performance-traverse ability will fall and the aforementioned width W2 will surpass 0.8 times, the crawler bearing areas of a tire 
will run short in the second half of wear, and it will be inferior to abrasion resistance. 

[0032] As shown in drawing 3 (A) on the occasion of formation of the aforementioned 2 crotch major groove 5, as for the degree 
(Jhet^of tilt angle of a side attachment wall 10, it is [ the degree gamm| )of tilt angle of the salient wall 16 which turns t o 0 degree - 
Jwclegrees and the side attachment wall 10 of salient 1 1 to the vertical line N to the tread side 2 from opening 6 before groove 
bottom section 7 upper limit ] desirable to consider a s 5 degrees - 30 degrees to the aforementioned vertical line N. 
[0033] Moreover, in the aforementioned 2 crotch major groove 5, the intersection section of a groove bottom 9 and a side 
attachment wall 10 and the intersection section of a groove bottom 9 and the aforementioned salient wall 16 are connected with 
radii in order to prevent a groove bottom crack. Furthermore, it is more desirable to connect with the big radii which touch both 
three persons of a groove bottom 9, a side attachment wall 10, and the salient wall 16. 

[0034] Aforementioned Yokomizo 1 5 is formed by this example in the shape of [ which makes the shape of a cross section U or 
V character / usual ] a quirk. However, in order to face Hikami and an on-the-snow run in the wear last stage and to hold the grip 
performance at during starting or the time of braking, also in this Yokomizo 1 5, it can also form as a slot of the shape of 2 
crotches of the aforementioned composition for total or every ** pitch interval. 

[0035] Furthermore, the pneumatic tire 1 in this example is equipped with the belt layer 27 allotted to the inner direction of the 
tread section 1 2 to the outside of the carcass 26 which turns up the surroundings of the bead core 25 of the bead section 24 toward 
an outside through the sidewall section 1 3 from the tire shaft-orientations inside, and this carcass 26 and the tread section which 
forms the aforementioned tread side 2. 

[0036] In this example, bead EPEKKUSU 28 which is extended on the radial outside from the aforementioned bead core 5 

between the sections by return with this soma of the aforementioned carcass 6, and consists of hard rubber is formed. 

[0037] The aforementioned carcass 26 consists of a carcass ply of one sheet in one or more sheets and this example, and this 

carcass ply is considering the carcass code which consists of organic fiber, such as nylon, polyester, rayon, and an aromatic 

polyamide, at this example as the radial array or semi radial array which leaned 70-90 degrees to the tire equator C. 

[0038] By this example, the aforementioned belt layer 27 piles up two sheets with 1st belt ply 27B allotted to the radial outside of 

1 st belt ply 27 A which adjoins a carcass 26 and is allotted, and belt ply 27 A in this, and is formed. 

[0039] The belt plies 27A and 27B of the outside within the above are formed as a sheet object which covered these codes with 
topping rubber while leaning 10-40 degrees at the angle of 16-30 degrees preferably to the belt 12 tire equator C which consists 
of organic fiber or steel codes, such as nylon, polyester, rayon, and aromatic-polyamide fiber, and installing. 
[0040] You may form so that a flute width may increase gradually until it reaches the deepest groove bottom from a crowning 12 
in succession in opening flute width W3, while resulting in the crowning 12 of the aforementioned salient 1 1 from opening 6, as a 
flute width may be made to increase gradually uniformly while reaching the deepest groove bottom 9 from opening 6, as 2 crotch 
major groove 5 is shown in a pan at drawing 3 (A) and it is shown in drawing 3 (D). 

[0041] The mode of the groove bottom section 7 is shown in drawing 4 (A), (B), (C), and (D). (A) continues throughout the 
groove bottom section 7, and sets constant width w of the tire shaft orientations of the aforementioned gap G between a side 
attachment wall 10 and salient 1 1 while it locates the maximum flute width Wl in the deepest groove bottom 9. (B) is making the 
aforementioned width w increase gradually toward the deepest groove bottom 9 while locating the maximum flute width Wl in 
the deepest groove bottom 9. Furthermore, by (C), while locating the maximum flute width Wl in the height direction 
mid-position of the groove bottom section 7, Gap G is formed so that it may become the maximum in the position of this 
maximum flute width Wl . 

[0042] As furthermore shown in drawing 3 (D), in the groove bottom section 7, you may form with the curve which envelops 
both a side attachment wall 10 and the salient wall 16 deepest groove bottom 9. Thus, the groove bottom section 7 can deform 
into the thing of various modes. 
[0043] 

[Example] Tire size is 1 75/70R. While building a prototype about the tire (examples 1-4) which has the slot cross-section 
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configuration shown in drawing 4 (A) - (D) about the tire which is 1 3 and equipped the tread side 2 with the block pattern shown 
in drawing 2 , it tested about the performance. In addition, it tested by having combined conventionally also about the tire 
(conventional example) of composition, and the tire (example of comparison) constituted by the major groove which consists of 
configurations other than this application composition, and the performance was compared. 
[0044] In addition, the test was performed in the following way. 

1 ) While equipping all the rings of a passenger car with flow run test each test tire, it expressed as the index which measures the 
time which is run in the road [ examination ] which a radius is 50m about these vehicles, and froze the road surface, and the 
circumference takes, and sets the conventional example to 100. It is shown that it is so good that a numeric value is small. In 
addition, it carried out by having combined the judgment by the feeling of a driver at the time of a test, and 5 stage method 
estimated. 

[0045] The sample offer tire measured such a test, respectively about the time of wearing out the time of a new article, and a 
major groove 50% in the depth direction. It is shown that it is so good that there are so few differences of the time of 50% wear 
and a new article that the evaluation at the time of 50% wear is high. 

[0046] 2) On the run way which consists of a smooth concrete road surface with a wet road surface run test radius of 40m, the 
puddle with a depth of 3mm was formed throughout the, and the run test was performed in the same way as a flow test. The 
evaluation judging method applies to the aforementioned flow run test. 

[0047] the shape of each quirk of each example, the conventional example, and the example of comparison, a size, and a 
proportion - Table 1 - the result of a flow run test - Table 2 and drawing 6 (A), (B), and (C) ~ moreover, the result of a wet 
road surface run test is shown in Table 3 and drawing 7 (A), (B), and (C), respectively 
[0048] 
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0050] 
Table 3] 
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[005 1] It has checked that the thing of an example could hold the performance-traverse ability stabilized compared with the thing 

of the example of comparison at the time of 50% wear as a result of the test. 

[0052] 

[Effect of the Invention] Since it makes into a summary for the pneumatic tire of this invention to contain 2 crotch major groove 
which turns into a major groove extended to a hoop direction from composition according to claim 1 like a ** top, the fall of the 
UEOO performance accompanying tire- wear advance and flow performance-traverse ability can be suppressed, it continues in the 
whole term of a tire life, and run stability can be held. 

[0053] Moreover, by [ according to claim 2 ] regulating salient height like, the aforementioned run stability can be held for the 
whole term of wear, and generating of partial wear can be prevented. 

[0054] By furthermore regulating the width of the crowning of a salient to ** according to claim 3, wet nature and flow 
performance traverse can be raised further. 



[Translation done.] 
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